Incomplete polypeptides are formed in vitro by premature chain termination.
The mechanism of incomplete polypeptides formation during protein synthesis was studied in the wheat germ cell-free system programmed with brome mosaic virus RNA 4. The synthesis of coat protein, the complete product of RNA 4 translation, was accompanied by the appearance of polypeptides of lower molecular mass. It was shown that incomplete products are formed by translation of different lengths of RNA 4, always from the first 5' AUG codon, and were due neither to proteolysis of coat protein nor to the translation of nucleolytic fragments of mRNA. The molecular masses of incomplete products were determined and the nucleotide sequence of RNA 4 was examined in the regions where wheat germ ribosomes stop translating. It was found that they contained, on average, a slightly higher guanosine content than the total coding part of RNA 4. Translation of RNA 4 in the reticulocyte lysate resulted in a marked diminution of incomplete polypeptides. Addition of high-speed supernatant from reticulocyte lysate prevented the formation of incomplete products during translation of RNA 4 in the wheat germ system. This suggests that reticulocyte lysate contains some factor(s) which facilitate the movement of ribosomes beyond the regions where the elongation is retarded.